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[Partial Translation : From Page 1, line 12 to Page 8, line 9] 

3. Detailed Description of the Device 
[Industrial Applicability] 

This invention relates to a structure of a gas sensing element and a 
temperature compensating element used in, for example, a catalytic combustion gas 
sensor. 

Most of the accidents such as fires and explosions related to liquefied 
petroleum gas are caused by gas leakage. The necessity of a gas-leakage alarm that 
speedily detects a gas leakage to notify the leakage has been strongly recognized. 
Among various methods of detecting leakage of flammable gas, a catalytic combustion 
gas sensor is known as a method with high reliability. 

In the catalytic combustion gas sensor, when flammable gas contacts a gas 
sensing element that is preheated, combustion is caused and the gas sensing element 
becomes heated to higher temperature, thereby causing a change in electrical 
resistance in proportion to the concentration of the gas. Thus, the catalytic combustion 
gas sensor detects gas leakage by detecting output change of an alternating-current 
bridged circuit including the gas sensing element, the compensating element, and a 
resistor. 
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[Background Art] 

Fig. 2 is a partial cross-sectional view for explaining a configuration of the gas 
sensing element. As shown in Fig. 2, a sensor unit 3 is connected to two stems 2 set 
on a base 1, those of which are covered by a net 4 and fixed by a holding hardware 5. 
Thus, the gas sensing element is formed. Fig. 3 is an enlarged view of the sensor unit 
3. As shown in Fig. 3, an infinitesimal coil 6 of a platinum wire that is covered by 
alumina 7 carrying precious-metal catalyst is formed in a spherical shape and calcined. 
Thus, the sensor unit 3 is formed. The sensor unit 3 turns on electricity at the coil 6 to 
cause flammable gas to contact and burn, and preheats the gas sensing element to a 
predetermined temperature. The configuration of the compensating element used in 
the bridged-circuit is almost the same as that of the detecting element. Therefore, the 
explanation thereof is omitted. 

It has been duty to install the gas-leakage alarm at a complex housing and an 
underground mall, and a demand for lowering power consumption as much as possible 
has been increasing. To decrease power consumption, it is effective to make the 
sensor unit 3 as small as possible to decrease an area for releasing heat. Therefore, it 
is necessary to make the gas sensing element smaller. 

Therefore, the infinitesimal coil 6 of a platinum wire having following size is 
employed. Fig. 4 is an enlarged view of the infinitesimal coil 6 used in the gas sensing 
element. As shown in Fig. 4, the infinitesimal coil 6 of a platinum wire with a wire 
diameter of approximately 0.02 mm includes an overall-length part A with a length of 
approximately 8.5 mm, a winding wire part B and a lead wire part C with an inner 
diameter of approximately 0.2 mm<j> and a length of approximately 0.5 mm. 

Assembly of such gas sensing element takes several steps. The infinitesimal 
coil 6 of a platinum wire is shaped by a winding machine. Then, the coil 6 is spot- 
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welded to the stems 2. Then, slurry of a catalyst carrier is applied to the coil 6 to be 
calcined. 

Spot-welding the coil 6 to the stems 2 immediately after shaping the coil at the 
above step is to set the infinitesimal coil 6 on the base 1 and to keep the coil 6 stable, 
thereby enabling automation of the later steps that are difficult to be manually 
performed. However, when the slurry is applied to the coil 6 and calcined at the later 
step, the slurry shrinks as a result of burning. As a result, pulling force is generated to 
be exerted on the lead wire part and the coil at the winding part becomes loose, 
thereby often causing defective property. 

As countermeasures, a technique is known that deflection 6c is formed at one 
or both of the lead wire parts that are at both ends of a sensing-wound-wire part 6a of 
the coil 6 as shown in Fig. 5. 
[Problem to be Solved by the Invention] 

Formation of the deflection at the lead wire part of the coil 6 prevents the 
looseness caused by the pulling force generated by the shrinking of the slurry at the 
time of applying and calcining the slurry. Furthermore, a completed product is strong 
against impact due to the buffering action of the deflection. However, the conventional 
technique has following defects. The step of forming the deflection at the lead wire part 
of the coil 6 is performed between the step of forming the coil at the sensing-wound- 
wire part and the step of spot-welding the lead wire part to the stems, and the lead wire 
parts at both ends of the winding wire part are not arranged in a straight line due to the 
formed deflection, thereby causing large variations of the position of the winding wire 
part after the spot-welding. As a result, at the later step of automatically attaching 
slurry to the coil, variations of the size of the coil become large, thereby causing a low 
yield. Furthermore, the process of forming the deflection has to be performed in a state 
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in which both ends of the lead wire part are unfixed, otherwise the winding part will be 
loosened. This makes the process difficult and complex. 

It is an object of the present invention to eliminate the above defects in the 
conventional device, and to provide a gas sensing element with which a step of forming 
the deflection between a coil and stems can be omitted, and the winding part of the coil 
is not loosened due to shrink of slurry at the time of applying and calcining the slurry. 
[Means for Solving Problem] 

To achieve the above object, according to the present invention, a buffering- 
wound-wire part having a few turns of wire is formed at the lead wire part between the 
sensing-wound-wire part of the infinitesimal coil of a platinum wire and at least one of 
the stems. 
[Function] 

According to the present invention, the buffering-wound-wire part is formed 
concurrently with the step of forming the sensing-wound-wire part, and the buffering- 
wound-wire part functions as a buffer to absorb pulling force to be generated at the 
later step and impact to the completed product. 
[Best Mode(s) of Carrying Out the Invention] 

Exemplary embodiments of the present invention will be explained with 
reference to the accompanying drawings. Fig. 1 is an enlarged view for illustrating a 
shape of a coil in a gas sensing element (or a compensating element) according to an 
embodiment of the present invention. 

As shown in Fig. 1, a reference character 6a indicates a sensing-wound-wire 
part of an infinitesimal coil of a platinum wire. A reference character 6b indicates a 
buffering-wound-wire part having two turns of wire that is formed at each of the lead 
wire parts at both ends of the sensing-wound-wire part 6a. The buffering-wound-wire 
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part 6b is formed concurrently with the step of forming the sensing-wound-wire part 6a. 
Slurry of a catalyst carrier is applied to the sensing-wound-wire part 6a at the later step 
in a similar manner as the conventional technique. 

Although the sensing-wound-wire part 6a and the buffering-wound-wire part 6b 
are formed separately to economize the platinum wire in the embodiment, those two 
parts 6a and 6b can be formed continuously. 
[Effect of the Invention] 

According to the present invention, the sensing-wound-wire part and the 
buffering-wound-wire part are formed at the same time. Therefore, variations of the 
shape are small, and the lead wire parts at both ends of the sensing-wound-wire part 
can be arranged in a straight line. Therefore, accurate positioning on the stems can be 
achieved at the step of spot-welding. As a result, application of slurry of a catalyst 
carrier can be accurately performed at the later step, thereby decreasing a rate of 
dimensional errors. 

Furthermore, according to the present invention, the sensing-wound-wire part 
and the buffering-wound-wire part are formed at the same time. Therefore, the step of 
forming buffering deflection is not necessary, thereby shortening manufacturing 
process. In addition, a yield is improved compared to the conventional device. 
[Brief Description of Drawings] 

Fig. 1 is an external view for illustrating an essential part of a shape of a coil in 
a gas sensing element (or a compensating element) according to an embodiment of 
the present invention; Figs 2 to 4 respectively illustrate a conventional device; Fig. 2 is 
a side view of the gas sensing element according to the conventional device that is 
partially cut away; Fig. 3 is a schematic of a sensor unit; Fig. 4 is an enlarged view of 
an essential part of an infinitesimal coil of a platinum wire according to the conventional 
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device; and Fig. 5 is an enlarged view of an essential part of an infinitesimal coil of a 
platinum wire of another conventional device. 

6: an infinitesimal coil of a platinum wire 

6a: a sensing-wound-wire part 

6b: buffering-wound-wire part 
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